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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/02887 



I. Basis f th rep rt „ t : 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 17)): 
Description, pages: 

1 -23 as originally filed 
Claims, No.: 

1 -47,55-59 as originally filed 

48-54 as received on 27/04/2001 with letter of 20/04/2001 

Drawings, sheets: 

1/12-12/12 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pagers: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2-46 




No: 


Claims 


1 , 47-59 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-59 


Industrial applicability (IA) 


Yes: 


Claims 


1-59 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Section V ^ ' 

1 . Reference is made to the following documents: 

D1: Proceedings TAS 96, Analytical Methods & Instrumentation, Special Issue 
^TAS'96, 1996, pages 124-125. 
D2: WO 98/49344 
D3: US 5 585 069 
D4: EP 0 649 534 

2. The subject-matter of claim 1 is an apparatus comprising the following features: a) 
at least one reaction chamber; b) at least one fluid inflow channel communicating 
with the (or each) reaction chamber; and c) gate means adapted to prevent passage 
of aqueous fluid through the fluid inflow channel(s) into the reaction chamber(s) 
before a fluid entry force is applied; the gate means being characterised by at least 
the (or each) inflow channel having an hydrophobic inner surface. 

D1 shows the detection of single DNA Molecules and DNA fragment analysis in 
moulded silicone elastomer microchips. An micro-channel device carrying a variety 
of channel layouts for specific applications and made out of the silicone elastomer 
polydimethylsiloxane (PDMS, an hydrophobic material) is described. The required 
buffer solutions and separation media are introduced in the channels by vacuum or 
by applying force of up to 1 bar (see page 124). 

D2 relates to a method for analysing nucleic acids which comprises: (a) forming a 
micro channel structure in a substrate ; (b) treating at least a portion of the micro 
channel structure to produce a pattern of reactive, hydrophilic sites; (c) applying a 
different aqueous probe solution to each hydrophilic site to couple a number of 
probes to the micro channel structure, and (d) affixing a cover plate to the substrate 
to enclose the micro channel structure. Also claimed is an apparatus for carrying out 
the above mentioned method, wherein the surface of the micro channel structure is 
treated with an hydrophobic substance, thus forming an hydrophobic layer, and 
comprising means for electro kinetically or hydraulically transporting the fluid sample 
to the reactive probes sites (see claim 33 to 37). 

From the above analysis of the prior art, the apparatus of claim 1 is not novel 
because the prior art devices already had the inflow channel(s) having an 
hydrophobic inner surface - the so called "gate means" in feature c) of claim 1- and 
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present the same advantages: introduction of the liquids achieved only by application 
of a fluid entry force. Hence, the subject-matter of claim 1 does not fulfil the 
requirements of Article 33(2) PCT. 

3. The additional features introduced by the dependent claims 2-46 cannot be 
combined with the features of claim 1 to form a basis for inventive subject-matter, 
because the features introduced by these claims relate to details of construction that 
are either disclosed in the prior art documents cited in the search report or relate to 
standard options in the art (see D1 pages 124-125; D2 claims 33-68 and figures; D3 
claims and figures, and D4 claims and figures). 

4. The subject-matter of independent claim 47 (referring to a method of manufacturing 
the apparatus of the application) and of the claims 48-52 dependent thereon is also 
anticipated by the disclosures in document D1 (see pages 124 and 125) and in 
document D2 (see claims 1-20). Hence, the subject-matter of claims 47-52 does not 
fulfil the requirements of Article 33(2) PCT. 

5. The subject-matter of independent claim 53 (referring to a method of operating the 
apparatus of the application) and of the claims 54-59 dependent thereon is also 
anticipated by the disclosures in the prior art documents D1 (see page 124) and D2 
(see claims 66-68). Thus, the subject-matter of claims 53-59 does not fulfil the 
requirements of Article 33(2) PCT. 

6. The newly filed claims 48-54 do not contravene the requirements of Article 34 (2) b) 
PCT. 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 3 sheets. 

[X| It is also accompanied by a copy of each prior art document cited in this report 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
1 Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the cfisclosure in the 
international application as filed has been furnished. 

[ | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. Q Certain claims were found unsearchable (See Box I). 

3. Q Unity of Invention Is lacking (see Box II). 



4. With regard to the We, 

| | the text is approved as submitted by the applicant. 

|T| the text has been established by this Authority to read as follows: 

MICR0SCALE TOTAL ANALYSIS SYSTEM 



5. With regard to the abstract 

PC] the text is approved as submitted by the applicant. 

□ th text has been established, according to Rul 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within on month from th date of mailing of this international search report, submit comments to this Authority. 

6. The figure of th drawings to be published with the abstract is Figure No. 1 

PH as suggested by th applicant. O None of the figures. 

[ | because th applicant failed to suggest a figure. 

| | because this figure better charact rizesth invention. 
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The demand must he filed directly with the comment International Preliminary Examining Authority* o^tftwo or more Authorities are competent. 



with the one chosen by the applicant. The Ji 
1PEA/ EP 



\e or two-letter code of that Authority may be indi 



t o^ftv 



>y the applicant on the line below: 



PCT 

DEMAND 

under Article 3 I of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 



Identification oNlM.-A 



For International Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
RTM 


International application No. 
PCT/EPOO/02887 


International tiling date (day month year) 
28.03.00 


(Earliest) Priority date (daymonth/year) 
29.03.99 



Title of invention 

MICROSCALE TOTAL ANALYSIS SYSTEM 



Box No. II APPLICANT(S) 



Name and address: (Famih- name followed by given name: for a legal enttty. full official designation. 
Tlie address must include postal code and name of country.) 


Telephone No.: 


ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 




Laboratoire d 1 Electrochimie, 


Facsimile No.: 


Department de Chimie-ICP III, 




CH-1015 Lausanne, 




SWITZERLAND. 


Teleprinter No.: 



State (that is. cottntn*) of nationality: 
SWITZERLAND ( CH ) 



Stale (that is. country) of residence: 
SWITZERLAND ( CH ) 



Name and address: (Family name followed by given name; for a legal entity, full official designation. Tlie address must include postal code and name of country.) 

ROSSIER r Joel S. 
Ch. du Chamossaire 2, 
CH-1860 AIGLE , 
SWITZERLAND. 



State (that is. countnO of nationality: 


State (that is, country) of residence: 


SWITZERLAND ( CH ) 


SWITZERLAND ( CH ) 



Name and address: (Family name followed by given name; for a legal entity, full official designation. Tlie address must include postal code and name of country.) 

REYMOND, Fr£d£ric 

Ch. des Marionnettes 15, 

CH-109 3 LA CONVERSION, 

SWITZERLAND. 



State (that is, country) of nationality: 
SWITZERLAND ( CH ) 



State (that is, country) of residence: 
SWITZERLAND ( CH ) 



Further applicants are indicated on a continuation sheet. 



Form PCT/I PEA/40 1 (first sheet) (July 1998: reprint July 1999) 



See Notes to the demand form 



Sheet No. 



International application No. 
PCT/EP00/02887 



Continuation of Box No. II APPLIC ANT(S) 



If none of the following sub-boxes is used, this sheet should not be included in the demand. 



Name and address: (Family name followed by given name: for a 

GIRAULT, Herbert H., 
CH-1088 ROPRAZ, 
SWITZERLAND - 



legal entity, fill official designation The address must include postal code and name of country.) 



State (that is, country) of nation ality: 
FRANCE (FR) 



State (that is. country) of residence: 
SWITZERLAND ( CH ) 



Name and address: (Family name followed by given name: for a legal entity, full official designation. The address mast include postal code and name of country.) 



State (that is, country) of nationality: 



State (that is. country) of residence: 



Name and address: (Family name folded by given name: for a legal entity, full official designation Vie address must include postal code and name of country.) 



State (that is, country) of nationality: 



State (that is. country) of residence: 



Name and address: (Family name folded by given name: for a legal entity- >// official designation. The address must include postal code and name of country.) 



State (that is. country) of nationality: 



State (that is. country) of residence: 



| | Further applicants are indicated on another continuation sheet. 



Form PCT/1PEA/401 (continuation sheet) (July 1998; reprint July 1999) 



See Notes to the demand form 



Sheet No. 



IriWnational application No. 
PCT/EP00/02887 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [x] agent Q common representative 

and [X] has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

| | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

I — I is herebv appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
' — ' the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

MANATON, ROSS TIMOTHY , 
J.Y. & G.W. Johnson , 
Kingsbourne House, 
229-231 High Holborn, 
London, WC1V 7DP, 
UNITED KINGDOM . 



Telephone No.: 

+44 20 74050356 



Facsimile No.: 

+44 20 78319628 



Teleprinter No.: 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent. ^ 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

L The applicant wishes the international preliminary examination to start on the basis of: 
PH the international application as originally filed 
the description 1 1 as originally filed 

j | as amended under Article 34 

the claims Q as originally filed 

| | as amended under Article 1 9 (together with any accompanying statement) 
| | as amended under Article 34 

the drawings [^] as originally filed 

| | as amended under Article 34 

2. [I] The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

3 I — I The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
1 — 1 from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 
* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or. where a copv of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report as so amended. 



Language for the purposes of international preliminary examination: ...ENGL I ,SH 

which is the language in which the international application was filed. 
| | which is the language of a translation furnished for the purposes of international search. 
| [ which is the language of publication of the international application. 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is, all States which have been designated and which are bound by Chapter 11 of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998: reprint July 1999) 



See Notes to the demand form 



Sheet No. 4. 



International application No. 
PCT/EP00/02887 



Box No. VI CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV. for the purposes of international preliminary examination: 


1. translation oi iniernuiioiiu.i ay y nt.au wn 


sheets 


2. amendments under Article 34 : 


sheets 


3. copy (or. where required, translation) of 

amendments under Article 19 : 


sheets 


4. copy (or, where required, translation) of 

statement under Article 19 • 


sheets 


5. letter 


sheets 


6. other (specify) : 


sheets 



For International Preliminary 
Examinina Authority use only- 



received 

□ 
D 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 

1. | X 1 fee calculation sheet 

2. | | separate signed power of attorney 

3. | I copy of general power of attorney: 
' — ' reference number, if any: 



4. | | statement explaining lack of signature 

5. I I nucleotide and or amino acid sequence listing in 
* computer readable form 

6. [ | other (specify) : 



Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name ojite person signing and the capacity in uftfcft^u^ signs Of such capaaty is not obvious from reading the demand). 

MANATON , /ROSS TIMOTHY 




For International Preliminary Examining Authority use only 



1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



I — | The date ofreceiptofthe demand is AFTER the expiration of 19 months r~j 
3 ' I 1 from the priority date and item 4 or 5. below, does not apply. 



The applicant has been 
informed accordingly. 



r— 1 The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
4 - 1 I Rule 80.5. _ 



- I— | Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
^ I 1 is EXCUSED pursuant to Rule 82. 



Demand received from IPEA on: 



For International Bureau use only 



Form PCT/IPE A/40 1 (last sheet) (July 1998: reprint July 1999) 



See Notes to the demand form 



PATENT COOPERATION TREATY 



From the: 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

Manaton.Ross Timothy 
J.Y. & G.W. JOHNSON 
Kingsbourne House 
229-231 High Holborn 
London WC1V7DP 
GRANDE BRETAGNE 




PCT 

WRITTEN OPINION 
(PCT Rule 66) 




Date of mailing 

(day/month/year) 20.11 .2000 


Applicant's or agent's file reference 
RTM 


REPLY DUE within 3 month(s) 

from the above date of mailing 


International application No. 
PCT/EPOO/02887 


International filing date (day/month/year) Priority date (day/month/year) 
28/03/2000 29/03/1 999 


international Patent Classification (IPC) or both national classification and IPC 
G01 N33/00 


Applicant 

ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 



1. 


This written opinion is the first drawn up by this International Preliminary Examining Authority. 


2. 


This opinion contains indications relating to the following items: 




I 




Basis of the opinion 




II 


□ 


Priority 




III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 




IV 


□ 


Lack of unity of invention 




V 




Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 




VI 


□ 


Certain document cited 




VII 


□ 


Certain defects in the international application 




VIII 


□ 


Certain observations on the international application 


3. 


The applicant is hereby invited to reply to this opinion. 




When? 




See the time limit indicated above. The applicant mav, before the expiration of that time limit, 
request this Author iiy lo grant an extension, see Rule 66.2(d). 




How? 




By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 




Also: 




For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 




If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 


4. 


The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 29/07/2001 . 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

{flft D-80298 Munich 

cy 7 Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 


Authorized officer / Examiner 

GONCALVES M L F C r ^ Vi 


Formalities officer (incl. extension of time limits) (C Sgft f] 
Saavedra Martinez, V ~Jy 

Telephone No. +49 89 2399 8621 



Form PCT/I PEA/408 (cover sheet) (January 1994) 



J 

WRITTEN OPINION 



International application No. PCT/E POO/02887 



I. Basis of the opinion 

1 . This opinion has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 

Description, pages: 

1 -23 as originally filed 

Claims, No.: 

1-59 as originally filed 

Drawings, sheets: 

1/12-12/12 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/408 (Boxes l-VIII, Sheet 1) (July 1998) 



WRITTEN OPINION 



International application No. PCT/EP00/02887 



□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrialappiicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 1 , 47-59 (no) 
Claims 2-46 (no) 
Claims 1-59 (yes) 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/408 (Boxes l-VIII, Sheet 2) (July 1998) 
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SEPARATE SHEET 



international applicSroh No. PCT/EPOO/02887 



Section V 

1 m Reference is made to the following documents: 

D1: Proceedings TAS 96, Analytical Methods & Instrumentation, Special Issue 
AiTAS'96, 1996, pages 124-125. 
D2: WO 98/49344 
D3: US 5 585 069 
D4: EP 0 649 534 

2. The subject-matter of claim 1 is an apparatus comprising the following features: a) 
at least one reaction chamber; b) at least one fluid inflow channel communicating 
with the (or each) reaction chamber; and c) gate means adapted to prevent passage 
of aqueous fluid through the fluid inflow channel(s) into the reaction chamber(s) 
before a fluid entry force is applied; the gate means being characterised by at least 
the (or each) inflow channel having an hydrophobic inner surface. 

D1 shows the detection of single DNA Molecules and DNA fragment analysis in 
moulded silicone elastomer microchips. An micro-channel device carrying a variety 
of channel layouts for specific applications and made out of the silicone elastomer 
polydimethylsiloxane (PDMS, an hydrophobic material) is described. The required 
buffer solutions and separation media are introduced in the channels by vacuum or 
by applying force of up to 1 bar (see page 124). 

D2 relates to a method for analysing nucleic acids which comprises: (a) forming a 
micro channel structure in a substrate ; (b) treating at least a portion of the micro 
channel structure to produce a pattern of reactive, hydrophilic sites; (c) applying a 
different aqueous probe solution to each hydrophilic site to couple a number of 
probes to the micro channel structure, and (d) affixing a cover plate to the substrate 
to enclose the micro channel structure. Also claimed is an apparatus for carrying out 
the above mentioned method, wherein the surface of the micro channel structure is 
treated with an hydrophobic substance, thus forming an hydrophobic layer, and 
comprising means for electro kinetically or hydraulically transporting the fluid sample 
to the reactive probes sites (see claim 33 to 37). 

From the above analysis of the prior art, the apparatus of claim 1 is not novel 
because the prior art devices already had the inflow channel(s) having an 
hydrophobic inner surface - the so called "gate means" in feature c) of claim 1- and 



Form PCT/Separate Sheet/408 (Sheet 1) (EPO-April 1997) 



WRITTEN OPINION 
SEPARATE SHEET 



International applicRi No. PCT/EP00/02887 



present the same advantages: introduction of the liquids achieved only by application 
of a fluid entry force. Hence, the subject-matter of claim 1 does not fulfil the 
requirements of Article 33(2) PCT. 

3. The additional features introduced by the dependent claims 2-46 cannot be 
combined with the features of claim 1 to form a basis for inventive subject-matter, 
because the features introduced by these claims relate to details of construction that 
are either disclosed in the prior art documents cited in the search report or relate to 
standard options in the art (see D1 pages 124-125; D2 claims 33-68 and figures; D3 
claims and figures, and D4 claims and figures). 

4. The subject-matter of independent claim 47 (referring to a method of manufacturing 
the apparatus of the application) and of the claims 48-52 dependent thereon is also 
anticipated by the disclosures in document D1 (see pages 124 and 125) and in 
document D2 (see claims 1-20). Hence, the subject-matter of claims 47-52 does not 
fulfil the requirements of Article 33(2) PCT. 



5. The subject-matter of independent claim 53 (referring to a method of operating the 
apparatus of the application) and of the claims 54-59 dependent thereon is also 
anticipated by the disclosures in the prior art documents D1 (see page 124) and D2 
(see claims 66-68). Thus, the subject-matter of claims 53-59 does not fulfil the 
requirements of Article 33(2) PCT. 



Form PCT/Separate Sheet/408 (Sheet 2) (EPO-April 1997) 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

Manaton,Ross Timothy 

J.Y. & G.W. JOHNSON 

Kingsbourne House ; 

229-231 High Holborn 

London WC1V7DP 

GRANDE BRETAGNE ] 
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PCT 

" i NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 

tAAIVllNAMUIN MtrUn 1 

(PCT Rule 71.1) 




Date of mailing 

(day/month/year) 25.06.2001 


Applicant's or agent's file reference 
RTM 


IMPORTANT NOTIFICATION 


International application No. 
PCT/E POO/02887 


International filing date (day/month/year) 
28/03/2000 


Priority date (day/month/year) 
29/03/1 999 


Applicant 

ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 



Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 

European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Neumann, M 

Tel.+49 89 2399-7351 



Form PCT/IPEA/416 (July 1992) 



kTENT COOPERATION Tff^TY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
RTM 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/E POO/02887 


International filing date (day/month/year) 
28/03/2000 


Priority date (day/month/year) 
29/03/1999 


International Patent Classification (IPC) or national classification and IPC 
G01N33/00 


Applicant 

ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 



3. This report contains indications relating to the following items: 



1 


El 


II 


□ 


III 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
23/1 0/2000 


Date of completion of this report 
25.06.2001 


Name and mailing address of the international 
preliminary examining authority: 

-^r- European Patent Office 
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INTERNATIONAL PRELI 
EXAMINATION REPORT 



I^^ARY 



International application No. PCT/E POO/02887 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 



1-23 



as originally filed 



Claims, No.: 

1 -47,55-59 as originally filed 

48-54 as received on 27/04/2001 with letter of 20/04/2001 



Drawings, sheets: 

1/12-12/12 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 arid/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement _ 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-Vlll, Sheet 2) (July 1998) 



INTERNATIONAL PREElMINARY International application No. PCT/E POO/02887 

EXAMINATION REPORT - SEPARATE SHEET 



Section V 

1 . Reference is made to the following documents: 

D1: Proceedings TAS 96, Analytical Methods & Instrumentation, Special Issue 
jaTAS'96, 1996, pages 124-125. 
D2: WO 98/49344 
D3: US 5 585 069 
D4: EP 0 649 534 

2. The subject-matter of claim 1 is an apparatus comprising the following features: a) 
at least one reaction chamber; b) at least one fluid inflow channel communicating 
with the (or each) reaction chamber; and c) gate means adapted to prevent passage 
of aqueous fluid through the fluid inflow channel(s) into the reaction chamber(s) 
before a fluid entry force is applied; the gate means being characterised by at least 
the (or each) inflow channel having an hydrophobic inner surface. 

D1 shows the detection of single DNA Molecules and DNA fragment analysis in 
moulded silicone elastomer microchips. An micro-channel device carrying a variety 
of channel layouts for specific applications and made out of the silicone elastomer 
polydimethyisiloxane (PDMS, an hydrophobic material) is described. The required 
buffer solutions and separation media are introduced in the channels by vacuum or 
by applying force of up to 1 bar (see page 124). 

D2 relates to a method for analysing nucleic acids which comprises: (a) forming a 
micro channel structure in a substrate ; (b) treating at least a portion of the micro 
channel structure to produce a pattern of reactive, hydrophilic sites; (c) applying a 
different aqueous probe solution to each hydrophilic site to couple a number of 
probes to the micro channel structure, and (d) affixing a cover plate to the substrate 
to enclose the micro channel structure. Also claimed is an apparatus for carrying out 
the above mentioned method, wherein the surface of the micro channel structure is 
treated with an hydrophobic substance, thus forming an hydrophobic layer, and 
comprising means for electro kinetically or hydraulically transporting the fluid sample 
to the reactive probes sites (see claim 33 to 37). 

From the above analysis of the prior art, the apparatus of claim 1 is not novel 
because the prior art devices already had the inflow channel(s) having an 
hydrophobic inner surface - the so called "gate means" in feature c) of claim 1- and 
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present the same advantages: introduction of the liquids achieved only by application 
of a fluid entry force. Hence, the subject-matter of claim 1 does not fulfil the 
requirements of Article 33(2) PCT. 

3. The additional features introduced by the dependent claims 2-46 cannot be 
combined with the features of claim 1 to form a basis for inventive subject-matter, 
because the features introduced by these claims relate to details of construction that 
are either disclosed in the prior art documents cited in the search report or relate to 
standard options in the art (see D1 pages 124-125; D2 claims 33-68 and figures; D3 
claims and figures, and D4 claims and figures). 

4. The subject-matter of independent claim 47 (referring to a method of manufacturing 
the apparatus of the application) and of the claims 48-52 dependent thereon is also 
anticipated by the disclosures in document D1 (see pages 124 and 125) and in 
document D2 (see claims 1-20). Hence, the subject-matter of claims 47-52 does not 
fulfil the requirements of Article 33(2) PCT. 

5. The subject-matter of independent claim 53 (referring to a method of operating the 
apparatus of the application) and of the claims 54-59 dependent thereon is also 
anticipated by the disclosures in the prior art documents D1 (see page 124) and D2 
(see claims 66-68). Thus, the subject-matter of claims 53-59 does not fulfil the 
requirements of Article 33(2) PCT. 

6. The newly filed claims 48-54 do not contravene the requirements of Article 34 (2) b) 
PCT. 
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Dd according to claim^47 



:. 48. ; : A mechod according to claim-^47, wherein the 
apparatus is formed from polymeric material. ' [' ;' 



49. A method according to claim 48, wherein the 
apparatus is formed by injection moulding, hot embossing, 
5 photoablation, casting, or polymerisation on a mould. 

. l ' f: . 50:» A method according to -claim 48 or claim 49, 

comprising the ; steps . of forming a substrate having ; !at least 
one 'depression' J, ttiereih/ -and .applying an ^overlying? layer; over 
the substrate to seal the or* each depression so as to form 
' 10 at' least one fluid inflow channel and/or at least one 
reaction chamber. 

: *i 51'.; A method according to. claim: 50, wherein the 
overlying, layer is sealed with' the substrate " ;byj ; thermal 
lamination. - ■ • 

15 52. A method according to claim 47 , wherein at least 

a part ' of the apparatus is formed of a ceramics material, 
,;, glass, a conductor or a semi-conductor material. 

, ; '53 ; : ; .A Ti^ethpd^.df operating an apparatus .according to 
any of claims 1 to 46 comprising the steps of : ' 'placing at 
2 0 least: one sample of an aqueous solution under test at the 
end of at least one fluid inflow channel distal at least one 
reaction chambe^; causing the sample to enter the reaction 
: chamber (s) via the fluid: inflow channel (s) by applying a 
fluid 'entry force? and monitoring the sample in the reaction 



25 chamber,(s). j f or ;:.J:he}:!;|preseince, or concentration, p,f ||a ^target 
substance . : ;! ' ' 

54. A method according to claim 53, wherein the 
sample (s) is caused to exit the reaction chamber (s) before 
the reaction chamber (s) or the expelled sample is monitored 
3° for .the presence or concentration of a; target substance. 
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Attn: International Preliminary 
Examining Authority 

RTM/SMG V 20 th April 2001. 

Dear Sirs, 

International Patent Application PCT/EP00/02887 
Ecole Polytechnique Federale de Lausanne 

I refer to the written opinion dated 20 th November 2000 and 
to the communications regarding the extensions of the time 
limit in which to reply dated 26 th February 2001 and 23 rd 
March 2001. 

I enclose herewith in triplicate replacement page 30 
containing an amendment to Claim 53 , and I ask that this page 
be substituted for the existing page of that number. 

The amendment to Claim 53 is supported by the description at 
page 6 lines 30 to 32 and page 9 lines 1 to 2 . 

At item 2 of the written opinion the Examiner states that 
from an analysis of the prior art documents Dl and D2 "the 
apparatus of claim 1 is not novel because the prior art 
devices already had the inflow channel (s) having an 
hydrophobic inner surface - the so called "gate means" in 
feature c) of claim 1 (as identified by the Examiner) - and 
present the same advantages: introduction of the liquids 
achieved only by application of a fluid entry force. Hence, 
the subject-matter of claim 1 does not fulfil the 
requirements of Article 33(2) PCT" . 

Dl discloses a micro-channel device capable of carrying a 
variety of channel lay-outs for specific applications (see 
page 124 column, third paragraph) , however Dl is solely 
concerned with the detection of single DNA molecules and DNA 
fragment analysis in moulded silicone elastomer microchips 
using fluorescent dyes. Dl does not suggest that the device 
described therein could be used to- perform other chemical 
assays . 
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Furthermore, Dl does not disclose feature a) of Claim 1 of 
the present invention as identified by the Examiner i.e. at 
least one reaction chamber. 

The device of Dl is made from polydimethylsiloxane (PDMS) 
(see page 124 column 2 second paragraph) which is a 
hydrophobic material. However, the authors of Dl do not state 
nor do they suggest that the hydrophobic properties of this 
material are important to the proper functioning of the 
device. It is also clear that all of the surfaces of the 
device of Dl are hydrophobic not just the fluid inflow 
channel as defined in the present application. In contrast 
only a portion of the device disclosed in the present 
application, namely the fluid inflow channel, is at least 
partially hydrophobic. The gating effect of the present 
invention is provided by the different surface 
hydrophobic! ties between the surface of the fluid inflow 
channel and the micro-channel network of the apparatus. The 
difference in hydrophobic! ty between the surface of the fluid 
inflow channel and the micro-channel network means that flow 
is possible before and/or after the gate. The gate of the 
present invention serves to stop the flow of aqueous 
solutions into the micro-channel network of the apparatus. 

Dl does not disclose or suggest a fluid inflow channel 
providing gated access to a reaction chamber. Therefore Claim 
1 of the present application is novel and inventive over Dl . 

With respect to D2 the Examiner states that D2 also claims an 
apparatus for carrying out a method " wherein the surface of 
the micro channel structure is treated with a hydrophobic 
substance, thus forming a hydrophobic layer, and comprising 
means for electro kinetically or hydraulically transporting 
the fluid sample to the reactive probe sites (see claim 33 to 
37) " . 

In fact Claim 37 of D2 refers to the deposition of a 
hydrophobic layer on the surface of a microchannel structure 
at least a portion of which is removed to form a pattern of 
exposed sites. In this regard I would draw the Examiner's 
attention to page 8 lines 13-21 where it is stated that: 

These spots may then be treated with a silane coupling 
agent as described above to produce reactive, 
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hydrophilic spots. An aqueous probe solution applied to 
an individual spot would be confined to its hydrophilic 
site and thus prevented from mixing with different probe 
solutions in adjacent spots. The intervening hydrophobic 
regions would also prevent probe mixing in the case of 
the other immobilization methods described above. 

The hydrophobic regions disclosed in D2 are used to separate 
individual probes on the surface of the microchannel network. 
D2 does not disclose nor does it suggest a fluid inflow 
channel providing gated access to a reaction chamber. 

Therefore Claim 1 of the present application is novel and 
inventive over D2 . 

With regard to item 3 of the written opinion it is submitted 
that Claim 1 is novel and inventive; therefore the novelty 
and inventiveness of any claims dependent thereon does not 
have to be examined. 

In item 4 of the written opinion the Examiner considers that 
the subject-matter of independent Claim 4 7 and the claims 
dependent thereon is anticipated by the disclosures in 
document Dl and D2 . 

Neither Dl nor D2 disclose a method of' manufacture of an 
apparatus having the feature "at least a portion of the or 
each fluid inflow channel having a hydrophobic inner surface 
adapted to act as gate means to prevent passage of fluid 
through the fluid inflow channel into the reaction chamber 
until such fluid is acted upon by a fluid entry force" . 
Therefore, Claim 47 of the present application is novel and 
inventive over Dl and D2 for the reasons given in relation to 
Claim 1 above. 

Similarly, at item 5 of the written opinion the Examiner 
states that the subject-matter of independent Claim 53 and of 
the claims dependent thereon is also anticipated by the 
disclosures in the prior art documents Dl and D2 . 

Claim 53 has been amended to include the feature "at least a 
portion of the or each fluid inflow channel having a 
hydrophobic inner surface" . 
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The addition of this feature distinguishes the subject matter 
of Claim 53 from either Dl or D2 for the reasons indicated 
above . 

I look forward to receiving a more favourable International 
Preliminary Examination Report. 



Yours faithfully, 



ROSS T. MANATON 



Encl . 



- 30 - 

48. A method according to claim 47, wherein the 
apparatus is formed from polymeric material . 

49. A method according to claim 48, wherein the 
apparatus is formed by injection moulding, hot embossing, 

5 photoablation, casting, or polymerisation on a mould. 

50. A method according to claim 48 or claim 49, 
comprising the steps of forming a substrate having at least 
one depression therein, and applying an overlying layer over 
the substrate to seal the or "each depression so as to form 

10 at least one fluid inflow channel and/or at . least one 
reaction chamber. 

51. A method according to claim 50, wherein the 
overlying layer is sealed with the substrate by thermal 
lamination . 

15 52 . A method according to claim 47, wherein at least 

a part of the apparatus is formed of a ceramics material, 
glass, a conductor or a semi-conductor material. 

53. A method of operating an apparatus according to 
any of claims 1 to 46, comprising the steps of: placing at 
20 least one sample of an aqueous solution under test at the 
end of at least one fluid inflow channel distal at least one 



reaction chambe^; causing the sample to enter the reaction 
chamber (s) via the fluid inflow channel (s) by applying a 
fluid entry force,* and monitoring the sample in the reaction 
25 chamber (s) for the presence or concentration of a target 
substance. 

54. A method according, to claim 53, wherein the 
sample (s) is caused to exit the reaction chamber (s) before 
the reaction chamber (s) or the expelled sample is monitored 
30 for the presence or concentration of a target substance. 
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